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1
YARN END FINDING DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a device for finding an end
of yarn from a spmnlng bobbin produced on a spinning
frame. o

2. Prior Art

Normally, a spinning bobbin produced on a spinning
frame, particularly on a ring spinning frame, has a so-
called tail yarn winding in which an end of a yarn 1s
wound by several turns around a tail or head portion of
the spinning bobbin in order to prevent the yarn end
from being released from the spinning bobbin or to
~ prevent the yarn end from being entangled with a yarn
end of another spinning bobbin while it is transported to
a next rewinding step. Further, when a spinning bobbin
having such a tail yarn thereon is to be suppled to a
rewinding step, that is, to a winding unit of an automatic
winder, it is fed to a yarn end finding device in order
that the tail yarn may be released in advance to enable
automatic splicing of yarns at the winding unit suffi-
ciently before the spinning bobbin is positioned to a
predetermined fixed position of a winding unit of the
winder. |

In such a yarn end finding device, when a tail yarn
wound around a tail or head portion of a spinning bob-
bin is to be released or removed, it sometimes occurs
- that an end of a yarn from which winding onto a spin-

ning bobbin has been started on a spinning frame, that 1s,.

a yarn end extending from an innermost layer of the
yarn, becomes entangled with a tail yarn, resulting in
difficulty to release the tail yarn, or where a reinforcing
annular fixture is mounted on an end portion of a take-
up tube of a spinning bobbin, a gap or clearance appears
between the fixture and the take-up tube. Accordingly,
a tail yarn sometimes enters the gap so that the tail yarn
cannot possibly be released only by compressed air
blown to the tail yarn or by placing in a suction air flow,
resulting in failure in finding an end of a yarn.

- SUMMARY OF THE INVENTION

An object of the present invention is to provide a
yarn end finding device which can forcibly release and
cut a twined tail yarn of a spinning bobbin and find an
end of a yarn very certainly. A yarn end finding device
of the invention is characterized by a suction case, a
suction cutter drum device in the form of a drum
mounted for rotation in the suction case, and a cutter for
cutting at a predetermined fixed position an end of a

yarn sucked in through one of a number of holes formed

in a circumferential face of the suction cutter drum.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross sectional front elevational view
illustrating an embodiment of yarn end finding device of
the present invention;

FIG. 2 is a plan view of the yarn end finding dewce
of FIG. 1;

FIG. 3 is a cross sectional front elevational view of a
suction cutter drum device;

FIG. 4 is a plan view of the suction cutter drum de-
vice of FIG. 3;

. FIG. 5 is a cross sectional plan view illustrating rela-
tive positions of the suction case and the suction cutter
drum device;
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FIG 6 is a side elevational view of the suction case
and the suction cutter drum device; |
FIGS. 7 and 8 are cross sectional plan views illustrat-
ing a step of drawing out an end of a yarn;

FIG. 9 is a view illustrating operations for drawing
out and positively feeding an end of a yarn; and

FIG. 10 is a cross sectional plan view illustrating
another embodiment wherein part of a suction case 1s

movable.

DETAILED DESCRIPTION OF THE
INVENTION

An embodiment of the present invention will now be
described with reference to the accompanying draw-
Ings. |
Reference is first had to FIGS 1 and 2 to describe an
example in which the invention is applied for releasing
a tail yarn wound on a tail portion 2 of a spinning bobbin
1.

A yarn end finding device 3 is located at a position at
which a tail yarn is to be released from a spinning bob-
bin 1 and includes a suction case § securely supported
on a fixed frame 4 and a suction cutter drum device 6
mounted for rotation within the suctton case 5. Located
adjacent and connected to the yarn end finding device 3
are a suction pipe 7 for producing a suction air flow
within an interior spacing of the suction cutter drum
device 6, a motor 8 for driving the suction cutter drum
device 6 to rotate. In particular, the suction case d sup-
ported on the frame 4 has an inner circumferential face

9 having substantially the same diameter with an outer
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circumferential face of the suction cutter drum device 6
in the form of a drum, and a bottom wall face 11 having
a hole 10 formed to receive therein a hollow shaft of the
suction cutter drum 6. A yarn end sucking hole 12 and

a cut-out portion 14 for allowing an edge of a fixed

blade 13 to contact with the outer circumferential face
of the suction cutter drum device 6 are formed 1n spaced
relationship in the inner mrcumferentlal face 9 of the
suction case 3.

Meanwhile, the suction cutter drum device 6 accom-
modated in the suction case S includes a drum 19 having
an inner spacing 18 defined by an outer circumferential
face 15, a top face 16 and a bottom face 17 thereof, a
shaft receiving member 20 integrally formed on the top
face 16 of the drum 19, a shaft 21 extending through and -
secured to the shaft recetving member 20, an opening 22
formed in the bottom face 17 of the drum 19 for allow-
ing a suction air flow to pass therethrough, and a pipe
member 23 secured adjacent the opening 22.

As seen in FIGS. 3 and 4, a number of circuiar holes
24a to 24n are perforated substantially in equidistantly
spaced relationship in the outer circumferential face 15
of the drum 19 of the suction cutter drum device 6, and
thus a cutting means is formed by circumferential edges
of the holes 24a to 24n and the cooperating fixed blade
13 as described hereinafter.

The suction cutter drum device 6 is supported for
rotation on bearing portions 25 and 26 of the suction
case 5 by means of bearings 27 and 28. A pulley 29 1s
secured to an end of the shaft 21, and a belt 32 extends
between the pulley 29 and another pulley 31 fixedly
mounted on a drive shaft 30 of the motor 8. The suction
pipe 7 is connected to the pipe member 23 of the suction
cutter drum device 6 and also to a blower via a change-
over valve not shown. |

FIGS. 5 and 6 illustrate relative positions of the suc-
tion cutter drum device 6 and the suction case 5. In
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particular, a small gap is formed between the inner
circumferential face 9 of the suction case 5 and the outer
circumferential face 15 of the drum 19 of the suction
cutter drum device 6. The gap is positioned and dimen-
sioned to allow a yarn released from a spinning bobbin
to pass therethrough and is adapted to allow a yarn
being sucked into the interior of the drum 19 through
the hole 24q in the drum 19 to be fed from the hole 12

in the suction case 5 to the cut-out portion 14 at the

cutter position. The gap may be adjusted 1n accordance
with the thickness of a yarn to be handled by adjusting

the most important portion Sa of the case 5 1n a radial
direction. The portion 5a of the case 5 is a portion 92 of
an inner circumferential wall between the yarn end
sucking hole 12 and the cut-out portion 14.

Meanwhile, the fixed blade 13 located adjacent the
cut-out portion 14 in the case $ is secured to an inclined
face 33 of the case 5 by means of a screw 34 and is
positioned such that an edge 13a thereof is in contact
with the outer circumferential face 15 of the drum 19 to
cut an end of a yarn being fed as the drum 19 rotates
between the blade edge 13q and any of rear edge 2441 to
24n1 of the holes 24a to 24n of the drum 19. The fixed
blade 13 may have a width L1 greater than the diameter
of the holes 24a to 24n of the drum 19 of the suction
cutter drum device 6, and when worn, it may be re-
placed by another only by removing and fixing the
screw 34.

Yarn end finding operations on the device as de-
scribed above will now be described. Referring to FIG.
1, for example, in case a tail yarn is wound at the tail
portion 2 of a spinning bobbin 1, the spinning bobbin 1
is positioned to a predetermined position with an upper
end of a take-up tube thereof held by a chuck member
35. In such a case as illustrated in FIG. 1, if a lower end
of the spinning bobbin 1 is fitted on a positioning rod 36,
then the spinning bobbin will be positioned more accu-
rately. A friction roller 37 is also provided which is
located in contact with the chuck member 35 for rotat-
ing the spinning bobbin 1 in a direction of an arrow
mark R1. A spinning bobbin could otherwise be rotated
by a roller located in contact with a surface of a yarn
layer of the spinning bobbin. It is to be noted that the
arrow mark R1 indicates a direction to pick up or re-
lease an end of a yarn of a yarn layer.

Then, the motor 8 is rotated to rotate the suction
cutter drum device 6 in a direction of an arrow mark R2
while the pipe body 7 is acted upon by a suctton air fiow
in a direction of an arrow mark 38 so as to cause a
sucking force in the interior spacing of the drum 19.

As a result, an end of a yarn coiling itself around a
lower end portion of the spinning frame or an end Y1 of
a yarn twined with a beginning end of the yarn on the
spinning bobbin as seen in FIG. 7 will be sucked into the
interior of the drum 19 through the hole 12 of the suc-
tion case 5 and the hole 24a of the circumferential face
of the drum 19 by the sucking action of the drum 19
while the yarn end is picked up or released as the drum
19 is rotated in the direction of the arrow mark R2 and
the spinning bobbin 1 is rotated in the direction of the
arrow mark R1. Once the yarn end Y1 has been sucked
into the interior of the drum 19, a yarn Y2 drawn out
~ from the spinning bobbin is attracted to the circumfier-
ential face of the drum 19 and is fed 1n the gap between
the inner circumferential face of the casing 5 and the
outer circumferential face of the drum 19. Hence, the
entangled yarn ends will be forcibly drawn out, and a
yarn end put between a metal fixture at an end of the
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4

spinning bobbin and a take-up tube will also be drawn
out forcibly. In particular, while the yarn end Y1 which
has been sucked into the hole 24a of the drum 19 at the
position of FIG. 7 is brought to a position as shown in
FIG. 8 by the hole 24a of the drum 19 as the drum 19
rotates, the yarn drawn out from the spinning bobbin
will be caused to form loops in succeeding holes 245,
24¢ and 244 in the outer periphery of the drum 19 by
sucking force of each of the holes 24b, 24c and 24d

while it will be fed between the inner circumferential
face 9a of the casing 9 and the outer circumferential

face 15 of the drum 19. The yarn end Y1 sucked in the
hole 24¢ is cut by a rear edge of the hole 24a and the
fixed blade 13 as it passes the fixed blade 13, and the
yarn end thus cut off is sucked into and discharged from
the suction pipe 7. As the drum 19 further rotates, a
yarn end in the succeeding hole 246 will be cut in a
similar manner by the fixed blase 13 and a rear edge of
the hole 24b. Then, if rotation of the drum 19 and the
sucking action are stopped at a suitable point of time,
that is, after a sufficient period of time to allow a tail
yarn wound on the tail portion of a spinning bobbin to
be released completely, and that is, after a.preset period
of time which is determined by the length of a tail yarn
prescribed on a spinning machine side and by a rota-
tional speed of the drum 19, an end of a yarn will be
drawn out from the spinning bobbin and extend be-
tween the spinning bobbin 1 and a hole in the drum 19
adjacent the fixed blade 13. Then, if the spinning bobbin
is moved to a succeeding yarn end handling station,
since any of the holes of the drum 19 1s not acted upon
by a sucking force, the yarn end Y2 between the casing
5 and the drum 19 will be drawn out easily therefrom
and also from the hole 12 of the casing 5 and will be
moved while it depends onto a surface of a yarn layer of
the spinning bobbin.

A yarn drawing out operation by the suction cutter
drum 6 and the suction casing 5 will be described with
reference to FIGS. 9 and 10. In particular, in case of
FIG. 9, if the yarn end Y1 is sucked into the hole 24a of
the drum 19, as the drum 19 rotates in the direction of
the arrow mark R2, the yarn end Y1 is fed while caught
by a rear edge of the hole 24 so that the tail yarn i1s
forcibly drawn out from the spinning bobbin while the
yarn end extending along the outer circumferential face
of the drum 19 is sucked into the holes 245 and 24c¢
succeeding the hole 24 by their sucking actions to form
loops Y2b and Y2¢. As aresult, rear edges 2401 and 24c1
of the holes 245 and 24c, respectively, are engaged with
the yarn so that the yarn is acted upon by a force to
positively move the yarn end in the direction of rotation
of the drum 19. In this case, the smaller the gap S be-
tween the inner circumferential face of the suction case
5 and the outer circumferential face 15 of the drum 19,
the more effective it becomes, and the gap S is effective
for positively feeding a yarn when it is such that a yarn
Y2bc is lightly nipped between the inner circumferential
face 9a of the casing 5 and the outer circumferential
face 15 of the drum 19.

FIG. 10 illustrates a yarn which is so still that a loop
may not be formed in a hole as seen in FIG. 9. In this
case, a force to feed a yarn is produced by a nipping
force between the inner circumferential face 92 of the
casing 5 and the outer circumferential face 15 of the
drum 19 as the drum 19 rotates, and the yarn is thus fed
positively by the force. Accordingly, it might be more
effective if only a yarn feeding portion Sa of the casing
5 is made movable and a force is exerted to press the
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yarn feeding portion of the casing 5 against the outer
circumferential face of the drum 19. For example, a
yarn feeding portion 3¢ is separated from the other
portion of the casing 5 and a pair of slide rods 39 and 40
are fixedly mounted on the yarn feeding portion Sa of
the casing § while the slide rods 39 and 40 shdably
extend through a fixed plate 41 and compression springs
42 and 43 are interposed between the fixed plate 41 and
the yarn feeding portion 5a of the casing 5 for urging
the yarn feeding portion 5z in a direction of an arrow
mark 44-t0 move the inner circumferential face 9a of the
~ yarn feeding portion 5a toward the outer circumferen-
tial face 15 of the drum 19. The gap S1 between the
inner circumferential face 9¢ of the yarn feeding portion
5a and the outer circumferential face 15 of the drum 19
is adjustable by mounting positions of stop members 45

S

10

15

and 46 and is determined in accordance with the thick-

ness of a yarn Y3 which is to pass therethrough such
that the yarn Y3 may be pressed against the outer cir-
cumferential face 15 of the drum 19. In other words, a
dimension of the gap S1 at least smaller than the thick-
ness of the yarn may be selected. It is to be noted that
the yarn feeding portion of the casing may be moved,
for example, by a solenoid, cylinder, or a similar device
in place of the urging force of the spring.

Further, if the yarn feeding portion Sa of the casing S
is made movable so that it may be moved in a direction
to expand the gap S1, that is, in a direction of an arrow
mark 47 in FIG. 10 against the forces of the springs 42
and 43 when a spinning bobbin is to be fed to a subse-
quent next step after completlon of a yarn end drawing
- out operation of the spinning bobbin, a resisting force
will not act upon a yarn on the drum 19 and hence a

6

result, a yarn end coiling itself at random around a
spinning bobbin, a yarn end which 1s entangled with a
winding beginning end of a yarn of a spinning bobbin or
which is admitted in a metal fixture portion of a spin-
ning bobbin, or the like, can be forcibly drawn out, and
hence the yarn end finding device can effect finding of
a yarn end very certainly as a spinning bobbin yarn end
finding device. Thus, particularly releasing and draw-
ing out of an end of a yarn which is caught by a metal
fixture portion at an end of a spinning bobbin or draw-
ing out of a twined yarn or the like can be effected easily
which has been impossible on a conventional yarn end
finding device wherein air is blown in an axial direction
of a spinning frame to an end of a yarn to draw out the
yarn end.

What is claimed is:

1. A yarn end finding device for a spinning bobbin

comprising:
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yarn between an opening 48 and the fixed blade 13 can

- be drawn out easily through the opening as the spinning

- bobbin moves, thus preventing excessive releasing of

the yarn from the spinning frame is prevented. Move-

335

ment of the yarn feeding portion 5z of the casing § in

the direction of the arrow mark 47 may be attained, for
40

example, by a cam or the like so that a spinning bobbin
may be moved by movement of an operating member
for feeding a spinning bobbin to a subsequent next step.

While description of the embodiments is given here-
inabove in connection with a case wherein a tail yarn
coils itself around a lower end portion of a spinning
bobbin, it is naturally possible to apply the yarn end
finding device 3 for a spinning bobbin which has what
is called a top bunch wound around a head portion
thereof.

As apparent from the foregoing description, accord-
ing to the present invention, a yarn end finding device
comprises a suction case, a suction cutter drum 1n the
form of a drum mounted for rotation along a cylindrical
inner face of the suction case and having a number of
yarn end sucking holes formed in an outer circumferen-
tial face thereof, an end of a yarn of a spinning bobbin
which is sucked through a yarn end passing hole formed
~ in the suction case and through one of the holes of the
suction cutter drum being fed through a gap formed
between the outer circumferential face of the suction
cutter drum and the inner circumferential face of the
suction case, and a fixed blade mounted in contact with
the outer circumferential face of the suction cutter
drum for cooperating with the one of the holes of the
suction cutter drum to cut an end of a yarn fed through
“the gap. Accordingly, an end of a yarn which has been
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a partition located adjacent a spinning bobbin, said

partition having an aperture therethrough;

suction means located on a side of said partition for

drawing a yarn end of said spinning bobbin located
on an opposite side of said partition through said
aperture in said partition;

a rotary member having a periphery and disposed on

the same side of said partition as said suction
 means;

means for rotating said rotary member;

grasping means located on said rotary member for

grasping said drawn yarn end to draw the yarn end
into contact with the rotary member and cause the
yarn end to be wrapped around the periphery of
the rotary member as said rotary member rotates;
and

cutter means located adjacent said rotary member for

cutting said drawn yarn end as sald rotary member
rotates.

2. A vyarn end finding device as claimed in claim 1,
wherein said rotary member comprises a drum.

‘3. A yarn end finding device as claimed in claim 1,
wherein said partition and said rotary mexber are
formed in spaced relationship.

4. A vyarn end finding device as claimed in claim: 1,
wherein said partition includes a second aperture
through which said cutter means extends.

5. A yarn end finding device as claimed in claim 4,
further comprising:

a screw, wherein said blade is secured to said part1-

tion by said screw.
6. A yarn end finding device as claimed in claim 3,
wherein said blade has a width greater than the maxi-

- mum diameter of the aperture in said drum.

35
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once sucked into the interior of the suction cutter drum

is fed forcibly as the suction cutter drum rotates. As a

7. A yarn end finding device as claimed in claim 3,
further comprising:
adjustment means for adjusting the distance between
said rotary member and said partition.
8. A yarn end finding device as claimed 1n claim 3,
further comprising;:
adjusting means for adjusting the distance between at
least a portion of said partition and said rotary
member.
9. A yarn end finding device as claimed in claim 8,
wherein said adjustment means comprises:
a fixed plate; and
a pair of rods slidably extending through said fixed
plate, said rods being mounted to said at least one
portion of said partition.
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10. A yarn end finding device according to claim 2,
wherein said grasping means conprises:
a portion of said drum having an aperture there-
through.

11. A vyarn end finding device according to claim 10, )
wherein said cutter means comprises:
a blade adjacent which said portion of said drum
having said aperture rotates.
12. A yarn end finding device for a bobbin, compris- 10

ing:

a barrier having an aperture therethrough;

suction means on one side of said barrier for drawing
a yarn end of a bobbin located on another side of
said barrier through said aperture; 15

a rotary member on the same side of said barrier as
said suction means, said rotary member receiving
the drawn yarn end and having a periphery about
which said yarn end is wrapped as said rotary
member rotates; and 20
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Ing:

8

cutting means adjacent said rotary member for cut-
ting said yarn end as said rotary member rotates.
13. A yarn end finding device for a bobbin, compris-

a barrier;
a contoured member located on one side of said bar-

rier, said contoured member having a periphery;
drawing means for drawing a yarn end of said bobbin
between said contoured member and said barrier

and into engagement with the periphery of the
contoured member;

advancement means for increasing the length of said
yarn end in engagement with said periphery of said
contoured member, thereby increasing the length
of said yarn end disposed between said contoured
member and said barrier; and

cutting means for cutting said yarn end when a prede-
termined length of yarn is disposed between said

contoured member and said barrier.
x *x * S *
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